Objective: Many men diagnosed with prostate cancer (PC) will experience physical and psychosocial late effects of treatment. Their interest/preferences for receiving information about addressing common sequelae is not well understood. We examined long-term PC survivors' level of interest, whether this differed based upon symptomatology, and their preferred coping information source. Methods: N = 615 PC survivors (3-8 years post-diagnosis) completed a survey on physical and psychological health and their information interests and preferences related to late effects of cancer treatment.
Introduction
In 2015, over 220,000 Americans were diagnosed with prostate cancer (PC) making it the most common non-skin cancer in men. Improvements in early detection and treatment of PC have resulted in 5-year relative survival rates of almost 100% for those diagnosed with a localized disease [1] . However, curative treatments for PC (e.g., radical prostatectomy, radiation therapy, and hormonal therapy) are commonly associated with decrements to urinary, bowel, and sexual functioning that can result in significant psychological distress [2, 3] .
There have been ongoing efforts to develop interventions that target the physical and psychosocial sequelae of PC that men commonly report following treatment. These programs include those seeking to improve stress management skills, relationship functioning, mood, and quality of life among other endpoints [4] [5] [6] [7] [8] .
Researchers have tried to improve the availability of these interventions beyond the academic medical center setting by delivering these programs using telehealth, web portals, and nondoctoral level providers [8] [9] [10] [11] [12] . Though these attempts are wellintentioned, several recent systematic reviews of supportive care interventions for PC survivors have indicated that there is "a lack of robust evidence for supportive care interventions for men with prostate cancer" [13] due to significant limitations in study design and implementation [8, 13] .
In particular, it is acknowledged that one size does not fit all when it comes to psychosocial interventions in chronic illness populations [14] . It is imperative to better understand what patients are interested in learning about, as well as how and from whom they would like to receive that information. Specifically in PC survivors, there are multiple issues that require attention as efforts are made to improve their long-term well-being. First, not all PC survivors report poor physical or emotional health [15] and recognizing those at risk can be challenging. Little is known about the degree to which PC survivors desire additional information about how to cope with the multiple individual domains of function that can be affected by treatment, such as sexual dysfunction or emotional disturbances. Secondly, despite evidence indicating that some PC survivors have unmet informational needs about coping with these side effects of treatment [16] [17] [18] , it is unclear as to how these men prefer to receive this information about coping with their post-treatment sequelae. Research indicates that cancer patients are open to receiving information about their cancer-related care from a variety of sources [19, 20] , but there is a limited understanding of how PC survivors specifically want to receive information about their multiple needs, and from whom they wish to receive this information [21] . In the current study, we sought to improve our knowledge of the unique information needs and preferences of long-term PC survivors across three key domains (coping with the late effects of PC treatment, sexual dysfunction, and emotional health) by inquiring about their level of interest in receiving further coping information, whether their interest level was associated with their level of symptomatology, and their source of support preferences.
Methods
The current findings are part of a larger study querying demographics, medical history, and physical and emotional health. The survey was mailed to 979 PC survivors, 3-8 years postdiagnosis and who were seen for at least one medical visit at a comprehensive cancer center. A total of 707 men returned their survey, for a response rate of 72.2%. Our concerted efforts to achieve this level of participant response (e.g., use of Priority Mail, repeat survey mailings) are described elsewhere [22] . In the current study, we excluded participants who did not respond to items querying their information needs, resulting in a final sample of 615 PC survivors. Study responders did not significantly differ from non-responders (ps ! 0.05) on demographic (age, ethnicity, marital status, education, household income) or study outcome (SF-12 Physical and Emotional Quality of Life, EPIC-26 Sexual Domain) variables. Current study participants were an average of 66.9 years of age (range = 47-91; SD = 7.9), and 5.0 years postdiagnosis (SD = 1.7). They were mostly Non-Hispanic males who were married, well-educated, and reported having a high household income. The majority of participants reported having had prostate surgery, among other treatments, and were an average of 5.0 years post-PC treatment. Some participants received PC treatment within the past 12 months (18.7%), with the majority undergoing hormonal therapy (12.3%). See Tables 1 and 2 for further information. The study protocol was approved by the cancer center's IRB. A full discussion of study recruitment and methodology has been previously reported [23, 24] .
Study participants provided demographic information about their age, marital status, ethnicity, education, and household income. To understand PC-related symptoms, participants responded to the EPIC-26, a 26 item questionnaire inquiring about symptoms associated with PC treatment in four domains (urinary, bowel, sexual and hormonal) [25] . Further, general health-related quality of life was assessed using the Short Form-12 (SF-12), which is a 12-item measure assessing the individuals' health status in both the physical and emotional domains [26] . The SF-12 and EPIC-26 have been validated and used extensively in studies examining health outcomes for PC survivors [27] (Table 2) . Each participant's health information needs were assessed by asking them to indicate their level of interest in receiving information about 1) "Coping with side effects of prostate cancer therapy," 2) "Sexual health and function," and 3) "Emotional health (including depression, anxiety, and alcohol/drug use" with options being "Not at all," "A little bit," "Somewhat," and "Very much." They were then asked to indicate their first choice for how they would prefer to receive each type of information, with 7 options including in-person conversations with their primary care provider (PCP), oncologist, or nurse, a written information handout, a website, or phone calls from another survivor or a professional counselor. Descriptive statistics describing the PC survivors' demographic, medical, and health variables were calculated. Their level of interest and source preference for receiving further information about their treatment-related, sexual, and emotional health was tabulated. Confidence intervals were calculated to provide further information regarding the proportion of individuals reporting interest and preferences for different sources of information. To further clarify their interest in receiving health information, we conducted chi-square tests to determine whether men who reported a higher level of symptomatology also reported greater interest in receiving information, and who they wished to receive that information from. To categorize high versus low levels of functioning, we completed a median split for the SF-12 Physical Quality of Life (for information related to side effects of prostate cancer therapy), EPIC-26 Sexual Function Domain (for information related to sexual health and function), and the SF-12 Emotional Quality of Life (for information related to emotional health). For this analysis, we dichotomized interest level into Low Interest (including "Not at all" and "A little bit") versus High Interest (including "Somewhat" and "Very much"). Finally, we examined the relationships between the PC survivor's level of function with their interest in receiving information by completing Pearson correlation analyses with the continuous data for these same items.
Results
PC survivors endorsed interest in receiving more information about all facets of their health and well-being, though their desired sources of information varied. A total of 52.2% of the long-term PC survivors in our sample reported being "Somewhat" or "Very Much" interested in receiving information about coping with the late effects of their PC treatment, 64.1% were "Somewhat" or "Very Much" interested in information about dealing with their sexual health, and 27.2% were "Somewhat" or "Very Much" interested in further information about their emotional health (Table 3) . With respect to coping with the late effects of prostate cancer treatment, participants in our sample reported a preference to receive their information from their oncologist (30%). Alternatively, a second tier of information sources (PCP, written information sheet, website) was preferred by between 19 and 23% of survivors. In terms of learning more about their sexual health and function, the men in the current study expressed similar levels of interest (22-25% of survivors) in receiving information from 4 different sources: PCP, oncologist, written information sheet, or website. Finally, the men in our sample had a preference to receive information about their emotional health from their PCP (33%), with a second tier of resources (written information sheet or website; 24-25%). In contrast with their desired information source for physical late effects, PC survivors did not desire to speak with their oncologist about their emotional function (<10.0%). Few survivors reported a preference for receiving information about their physical, sexual, or emotional health from a nurse, or a phone call from another survivor or a professional counselor (all <10.0%). Refer to Table 3 for further details.
Chi-square analyses revealed that 77.6% of participants reporting poor physical quality of life (SF-12; Table 4 
Discussion and conclusion
Men treated for prostate cancer (PC) experience a variety of physical and psychosocial late effects of their treatment that can result in long-term decrements to their health and quality of life. Unfortunately, these men do not always discuss these late effects with their medical providers, including regarding key issues such as sexual health [28] and, as a result, report ongoing informational needs about how they can cope with their health issues years after active treatment has ended. In the current study, we sought to improve our understanding of the specific information needs and preferences of long-term PC survivors in hopes that this can potentially guide improvements to intervention efforts for this population.
In our study, PC survivors report being interested in receiving further information about how to deal with post-cancer life, especially when it comes to coping with the physical late effects of their cancer therapy, such as sexual dysfunction. Over 50% of our sample wanted to learn more about these issues and, consistent with prior reports [17, 18, 29] , suggests that there is a deficit with respect to how effectively these long-term survivorship needs are being met [30] . It is notable that these men are open to receiving this information, though they expressed a clear preference for a different source of information depending on their needs. When it comes to coping with late effects of their PC therapy, men understandably report interest in learning more information from their oncologists. In contrast, when it came to their sexual health, survivors were interested in receiving information both from their oncologist and their PCP. It is also encouraging that the men are open to using written or web-based resources in order to learn more about all of their physical sequelae, including sexual dysfunction, despite concerns that fewer older adults use the Internet [31] . The use of written/web-based resources may be appealing for survivors who may be concerned about embarrassing their medical providers during a discussion about sensitive topics, such as their sexual health [32] , and is an excellent opportunity to consider ways in which we can improve our use of the Internet to better communicate with patients [33] . Surprisingly, PC survivors did not report having a desire to speak with a nurse, another survivor, or a professional counselor. There has been evidence demonstrating that nurse-led follow up care and interventions [34, 35] and peer support groups [36, 37] are effective at improving PC survivors' adjustment. This may indicate that these men have not had sufficient exposure to programs with demonstrated efficacy, and would benefit from additional resources dedicated to educating them about the role of alternative support sources in meeting the PC survivor's ongoing needs.
With respect to emotional health, PC survivors report enthusiasm for further information, with roughly 25% indicating interest. Consistent with literature suggesting that PC survivors may struggle to express their emotional needs [38, 39] , this highlights an issue for programs designed to improve emotional health outcomes in PC populations. It is possible that though these men may be experiencing poor emotional health functioning, their relative disinterest may mean that intervention efforts targeting emotional health must be careful to first identify survivors with genuine interest in improving this specific health domain. We found a strong preference for PC survivors to receive any emotional health information from their PCP, as this preference was more than four times greater than their preference for getting such information from their oncologists. This suggests that these men may not directly associate their current emotional health status with the physical consequences of their PC treatment, and do not view their oncology team as the best resource for addressing these issues. These findings are consistent with literature indicating that breast cancer survivors strongly endorse the idea of receiving psychosocial support from their PCP [40] . As cancer survivorship care shifts into the long-term phase, men often meet with their PCPs more frequently than their oncologists. The relationship with the PCP is also critical because it can be challenging for providers to identify PC survivors struggling to deal with health decrements following treatment [41] . It is crucial that primary care clinicians assess the men's needs and provide them with resources during the clinical encounter. This is particularly important since our data show an association between the survivor's information needs and their health status, and provides a clear example that the men who report need are likely to be the ones who would benefit from additional services. Several limitations of our novel findings regarding long-term PC survivor's needs and preferences for information must be acknowledged. First, this sample is relatively affluent, welleducated and predominantly non-Hispanic white group seen at a single comprehensive cancer center in New England. Thus, these findings may not be generalizable to all PC survivors across the United States, and these demographic gaps require further investigation in lower SES and ethnic minority groups. Next, we understand that there is a potential gap between what our sample reported and their uptake of these services in practice. Therefore, it is possible that though our participants reported a high level of interest in further information about coping with PC sequelae, they may decline such an opportunity if presented one in the clinic. Finally, our data regarding PC treatment was collected via selfreport, rather than medical record abstraction. Thus, it will be important in future research to determine the unique role that differing PC therapies may have on the information needs and preferences of survivors. Despite these limitations, our findings are consistent with those conducted in other settings and populations and therefore provide valuable information regarding the needs and preferences for specific domains of information relevant to the health of PC survivors who are several years past the end of treatment.
Practice implications
It will be important to consider these findings as future efforts are designed to improve the biopsychosocial health of PC survivors, with particular consideration for targeting individuals who are interested in learning how to cope with specific areas of dysfunction, as well as the source of that information. For clinicians providing survivorship care for PC survivors, there are a number of resources that can be considered. Evidence demonstrates that individual and group-based psychotherapeutic and psycho-educational interventions are effective at improving emotional health and general quality of life [42] , which is important given how frequently PC survivors experience extreme distress in the form of suicidal ideation [23] . Patients who are experiencing poor physical function may benefit from targeted physical activity trials, with compelling research demonstrating efficacy at improving upper/lower body strength, fatigue, functional quality of life, and mood [43] . Finally, there has been a successful trial to deliver a sexual health focused intervention for PC survivor [44] . The efforts to improve emotional, physical and/or sexual health are not mutually exclusive. Researchers have delivered interventions which address two, or even all three, of these potential challenges that PC survivors face [8, [45] [46] [47] . There exist general guides to assist clinicians in understanding and assessing biopsychosocial health in cancer survivors [48] , as well as more specific strategies [49, 50] . The National Comprehensive Cancer Network has published guidelines for thorough survivorship care [51] , and the American Cancer Society specifically describes care guidelines for prostate cancer survivorship [52] . We note that a sizeable minority of our sample reported low interest in receiving further coping-related information while simultaneously reporting poor physical, sexual and/or emotional health functioning. This means that a large number of PC survivors will likely fall through the cracks and not benefit from evidence-based therapies that can help resolve their late effects. The comprehensive care of cancer survivors is complex, and requires careful attention not only to content, but to matching need with the correct resource. There are key clinically actionable implications of these findings that identify unique roles for medical providers, and for the development of patient-focused resources that can be effectively disseminated for adjustment-related challenges.
